Genome-Wide siRNA Screening Using Forward Transfection: Identification of Modulators of Membrane Trafficking in Mammalian Cells.
RNA interference (RNAi) has become an essential tool for molecular and cellular biologists to dissect cell function. In recent years its application has been extended to genome-wide studies, enabling the systematic identification of new cell regulation mechanisms and drug targets. In this chapter, a protocol for a genome-wide RNAi screen coupled to high-content microscopy is presented. Specifically we describe key features of assay design, plate layout, and a protocol for forward transfection of small interfering RNAs (siRNAs) in a 384-well plate format. As an example of its application in identifying modulators of membrane trafficking, we also provide a protocol to measure the efficacy of intracellular delivery of the B subunit of Shiga-like toxin to the Golgi complex. Finally we show an automated image analysis routine that can be used to extract single cell data from the screen, thereby providing a quantitative ranking of how a large panel of siRNAs affects this biological process.